SUPPLEMENTARY INFORMATION

S1. Connection between ZFS and Zeeman limits
To illustrate the connection between the relaxation rates in the ZFS limit and their Zeeman limit counterparts in Equations (1), some less realistic assumptions will now be made. These are not necessary for the application of Equations (31), but help illustrate the relationship between the two limits. We need to assume high temperature, in which case \* MERGEFORMAT (S1) 
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and noting that the trace is the same for any unit vector r
we obtain exactly the same expression as the extreme narrowing limit of Equation (1) 
